Complement C5b-9-stimulated platelet secretion is associated with a Ca2+-initiated activation of cellular protein kinases.
Membrane assembly of the C5b-9 proteins on gel-filtered human platelets has been shown to initiate the nonlytic release of alpha-granule contents and expression of membrane prothrombinase sites, suggesting cellular activation by these ostensibly cytolytic plasma proteins (Wiedmer, T., Esmon, C. T., and Sims, P. J. (1986) J. Biol. Chem. 261, 14587-14592). We now examine the mechanism of the C5b-9-induced release reaction. The release of alpha-granule contents upon C5b-9 assembly is accompanied by expression of alpha-granule membrane glycoprotein 140 on the platelet surface, confirming that the complement-mediated release reaction occurs by secretory fusion of the alpha-granule with the plasma membrane. C5b-9 binding initiates the phosphorylation of both 40- and 20-kDa platelet proteins, indicative of activation of protein kinase C and myosin light chain kinase, respectively. Activation of cellular protein kinases under these conditions was not accompanied by the formation of inositol phosphates and was found to strictly depend upon extracellular Ca2+, suggesting that the platelet's secretory response to the C5b-9 proteins is triggered directly by the influx of Ca2+ across the plasma membrane. measurement of intracellular Ca2+ confirmed that elevation of this ion in the cytosol was strictly dependent upon increased plasma membrane permeability due to C5b-9 assembly and was not accompanied by mobilization of this ion from internal storage pools. The C5b-9-mediated secretory response was blocked by sphingosine, a potent inhibitor of protein kinase C, but was unaffected by the cyclooxygenase inhibitor indomethacin, suggesting that feedback (receptor-linked) by thromboxane is not required for platelet activation after C5b-9 insertion.